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all directions. The interpretation which Fresnel put upon this is that the vibrations (understood now in a literal sense) are perpendicular to the plane of polarization, and that the velocity is constant because the direction of vibration is in all cases similarly related (perpendicular) to the axis. The development of this idea in the fertile brain of Fresnel led him to the remarkable discovery of the law of refraction in biaxal crystals.
The hypotheses upon which Fresnel based his attempt at a mechanical theory are thus summarized by Verdet:—
(1)    The vibrations of polarized light are perpendicular to the plane of polarization;
(2)    The elastic forces called into play during the propagation of a system of plane waves (of rectilinear transverse vibrations) differ from the elastic forces developed by the parallel displacement of a single molecule only by a constant factor, independent of the particular direction of the plane of the wave •
(3)    When a plane wave propagates itself in any homogeneous medium, the components parallel to the wave-front of the elastic forces called into play by the vibrations of the wave are alone operative;
(4)    The velocity of a plane wave which propagates itself with type unchanged in any homogeneous medium is proportional to the square root of the effective component of the elastic force developed by the vibrations.
Fresnel himself was perfectly aware that his theory was deficient in rigour, and indeed there is little to be said in defence of his second hypothesis. Nevertheless, the great historical interest of this theory, and the support that experiment gives to Fresnel's conclusion as to the actual form of the wave-surface in biaxal crystals, render some account of his work in this field imperative.
The potential energy of displacement of a single molecule from its position of equilibrium is ultimately a quadratic function of the three components reckoned parallel to any set of rectangular axes. These axes may be so chosen as to reduce the quadratic function to a sum of squares, so that the
energy may be expressed,
F=ia2£2 + ^V + ^2£2, ........................(1)
where £, y, £ are the three component displacements. The corresponding forces of restitution, obtained at once by differentiation, are
X = a*%,          Y=l^,          £ = c2£.    ...............(2)
The force of restitution is thus in general inclined to the direction of displacement. The relation between the two directions X, Y, Z and £, ??, £ is the same as that between the normal to a tangent plane and the radius vector p to the point of contact in the ellipsoid
aa£a + &y+ c2£2 = i............................(3) homogeneous, light is necessarily (elliptically) polarized.
